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ng of Claims Showing Status and Amendments: 
1. (Currently amended) An image recording apparatus 
'ising : 

a first converting unit for converting image data into 
data having an N-bit range according to a first 
ion conversion characteristic ; 

a second converting unit for converting the image data 
secondary data having an M-bit range according to a second 
ion conversion characteristic that is lower in the degree 
Bvel compression than the first gradation conversion 

eristic or that causes no level compression, where M is 
:er than N; 

a correlation calculating unit for calculating data 
dcterminco correlation between the primary data and the 



eeee idary data according to each pooition of each pixel, — fc-he 



alatcd data including level information in the oocondary 



which wao loot in the primary data , a dissimilarity 



ilating unit for calculating dissimilarity between the 



ary data and the secondary data according to each position 



ach pixel and employing the calculated data as tertiary 



data; and 

a recording unit for recording the primary data and the 
tertjlary data in a file. 

2. (original) The image recording apparatus according to 
claifn 1, wherein the recording unit records the primary data in 
an iuage storage segment to be preferentially referred to, which 
is li the f ile . 
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3. (original) The image recording apparatus according to 
clairh 2, wherein the recording unit records the tertiary data in 
an application segment optionally able to be added, which is in 
the file. 

4. (original) The image recording apparatus according to 
claith 1, wherein the first gradation conversion characteristic 
and Uhe second gradation conversion characteristic have the same 
characteristic curve in at least a part of an entire input 
signal range. 

5 - (cancel ) 

6. (original) The image recording apparatus according to 
clairh 1, wherein the recording unit compresses the tertiary data 
by n<bnlinearly quantizing it and records the compressed tertiary 
data in the file. 

1. (original) The image recording apparatus according to 
m 1, wherein the recording unit compresses the tertiary data 
ncreasing a sampling increment of the tertiary data on an 
space and records the compressed tertiary data in the 



8. (original) The image recording apparatus according to 
1, wherein the recording unit discriminates non- 

lation regions that are image areas where a substantial 
milarity exists between the primary data and the secondary 

and records the tertiary data in the file in a manner that 
ertiary data is divided into map data indicating shapes of 
non-correlation regions and data indicating values of the 
Correlation regions . 

9. (original) The image recording apparatus according to 
claiTfi 1, wherein the recording unit discriminates a non- 
comcpidence position that is a position in an image where the 
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secondary data cannot be calculated directly from the primary 
datal and records the tertiary data at the non- coincidence 
position in the file. 

10. (original) The image recording apparatus according to 
claijri 1, wherein the recording unit compresses the tertiary data 
by rim-length coding, entropy coding, and/or predictive coding, 
and records the compressed tertiary data in the file. 

11. (original) The image recording apparatus according to 
claifc l, wherein the second converting unit changes the second 
gradbtion conversion characteristic in accordance with a feature 
of t!ie image data, 

12 . (Currently amended) An image recording apparatus 
comp rising : 

a first converting unit for converting image data into 
primary data having an N-bit range according to a first 
grad at ion conversion characteristic ; 

a second converting unit for converting the image data 
into secondary data having an M-bit range according to a second 
gradktion conversion characteristic that is lower in the degree 
of 1 ivel compression than the first gradation conversion 
characteristic or that causes no level compression, where M is 
greater than N; 

a correlation calculating unit — for calculating data 
that | dotcrminco correlation between - the primary data and the 



eee- idary data according to each pooition of- each pixel, — fc-ke 



ilatcd data including level information in the oocondary 



which wao loot in the primary data, a dissimilarity 
ilating unit for calculating dissimilarity between the 



prim ary data and the secondary data according to each position 
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and 



a recording unit for recording the primary— da t-a— and- 

the 4 ertiar Y data i n a file, wherein 

said recording unit is a unit for irreversibly 
compressing the primary data and recording the irreversibly 
compressed primary data, and 

said correlation calculating unit is a unit for 
ing the irreversibly compressed primary data, calculating 
that determines correlation between the expanded primary 
and the secondary data, and employing the calculated data 
tie tertiary data. 

13. (original) The image recording apparatus according to 
clairh 12, wherein the recording unit records the primary data in 
an mage storage segment to be preferentially referred to, which 
is liti the file. 

14. (original) The image recording apparatus according to 
13, wherein the recording unit records the tertiary data 
application segment optionally able to be added, which is 

t&e file. 

15. (original) The image recording apparatus according to 
12, wherein the first gradation conversion characteristic 

he second gradation conversion characteristic have the same 
teristic curve in at least a part of an entire input 
range . 

16. (cancel) 

17. (original) The image recording apparatus according to 
claiTh 12, wherein the recording unit compresses the tertiary 
data by nonlinearly quantizing it and records the compressed 
tertiary data in the file. 
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18. (original) The image recording apparatus according to 
i 12, wherein the recording unit compresses the tertiary 
by increasing a sampling increment of the tertiary data on 
nage space and records the compressed tertiary data in the 
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19. (original) The image recording apparatus according to 
12, wherein the recording unit discriminates non- 

lation regions that are image areas where a substantial 
milarity exists between the primary data and the secondary 

and records the tertiary data in the file in a manner that 
tertiary data is divided into map data indicating shapes of 
non-correlation regions and data indicating values of the 
correlation regions. 

20. (original) The image recording apparatus according to 
12, wherein the recording unit discriminates a non- 

idence position that is a position in an image where the 
data cannot be calculated directly from the primary 
and records the tertiary data at the non-coincidence 
ion in the file. 

21. (original) The image recording apparatus according to 
12, wherein the recording unit compresses the tertiary 

by run- length coding, entropy coding, and/or predictive 
and records the compressed tertiary data in the file. 

22. (original) The image recording apparatus according to 
12, wherein the second converting unit changes the second 
ion conversion characteristic in accordance with a feature 

image data . 

23. (Currently amended) A recording medium on which an 
processing program is recorded, the image processing 

ram comprising the steps of : 



in 
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fe^e-i >rimary data - and the occondary data according to each 



pooit r 



:ion of each pixel, the calculated data including level 
information in the occondary date which waa lost in the primary 
using a dissimilarity calculating unit for calculating 



converting image data into primary data having an N- 
ange according to a first gradation conversion 
eristic; 

converting the image data into secondary data having 
bit range according to a second gradation conversion 

eristic that is lower in the degree of level compression 
the first gradation conversion characteristic or that 
s no level compression, where M is greater than N ; 

calculating data that determined correlation between 



data 



diss 



milarity between the primary data and the secondary data 
accor ding to each position of each pixel and employing the 
calculated data as tertiary data; and 

recording the primary data and the tertiary data in a file. 
24. (original) A recording medium according to claim 23, 
in the image processing program further comprises the steps 



whe 
of 



recording the primary data by irreversibly converting 



it; and 



expanding the irreversibly compressed primary data, 
and Calculating data that determines correlation between the 
expanded primary data and the secondary data, and employing the 
calculated data as the tertiary data. 

25. (Currently amended) An image recording method 
comprising the steps of: 
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converting image data into primary data having an N- 
ange according to a first gradation conversion 
eristic ; 

converting the image data into secondary data having 
bit range according to a second gradation conversion 
cteristic that is lower in the degree of level compression 
the first gradation conversion characteristic or that 
^s no level compression, where M is greater than N; 

calculating data that dctcrmincc correlation between 



ra 



the primary data and the occondary data according to each 



□ition of each pixel, the calculated data including level 



info 



data 
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nation in the occondary date which wao loot in the primary 
■ using a dissimilarity calculating unit for calculating 
diss imilarity between the primary data and the secondary data 

rding to each position of each pixel and employing the 
calculated data as tertiary data; and 

recording the primary data and the tertiary data in a 

file 

26. (original) The image recording method according to 
claiih 25, further comprising the steps of: 

recording the primary data by irreversibly converting 

it; And 

expanding the irreversibly compressed primary data, 
and Calculating data that determines correlation between the 
expanded primary data and the secondary data, and employing the 
calculated data as the tertiary data, 

27. (Currently amended) An image reproducing apparatus 
for Reproducing a file generated by an image recording 
apparatus, the image recording apparatus having: a first 
converting unit for converting image data into primary data 
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an N-bit range according to a first gradation conversion 
cteristic; a second converting unit for converting the 

data into secondary data having an M-bit range according 
second gradation conversion characteristic that is lower in 
ttegree of level compression than the first gradation 

ion characteristic or that causes no level compression, 
M is greater than N ,* a correlation calculating unit for 
lating data that dctcrminGa correlation between the primary 



data 



pixci 



eo ndary data which wao loot in the primary data - a 



dissimilarity calculating unit for calculating dissim ilarity 



betw een the primary data and the secondary data according to 



each 
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and the secondary data according to each pooition of each 
the calculated data including level information in the 



position of each pixel and employing the calculated data as 



tertiary data; and a recording unit for recording the primary 
data and the tertiary data in the file, comprising: 

a reading unit for reading the primary data and the 
tertjlary data from the file; and 

a secondary data calculating unit for reproducing the 
secondary data based on the primary data and the tertiary data. 

28. (original) The image reproducing apparatus according 
to claim 27, wherein the secondary data calculating unit level- 
compresses the secondary data so that the data has a bit range 
gradation-reproducible by an external apparatus, and outputs the 
leve L -compressed data. 

29. (Currently amended) An image reproducing apparatus 
for (reproducing a file generated by an image recording 
apparatus, having: a first converting unit for converting image 
data into primary data having an N-bit range according to a 
firs: gradation conversion characteristic; a second converting 
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for converting the image data into secondary data having an 

range according to a second gradation conversion 
cteristic that is lower in the degree of leveT^o'rripression 
the first gradation conversion characteristic or that 
s no level compression, where M is greater than N; a- 
lation calculating unit for calculating data that 
minco correlation between the primary data and the 



^hich wao loot in the primary data, a dissimilarity 



and a recording unit for discriminating a non-coincidence 
ion that is a position in an image where the secondary data 
be calculated directly from the primary data and for 
ing the primary data and the tertiary data at the non- 
idence position in the file, comprising: 

a reading unit for reading the primary data and the 
ary data from the file; and 

a secondary data calculating unit for reproducing the 
data based on the primary data and the tertiary data, 

in 

said secondary data calculating unit discriminates the 
coincidence positions according to pixel values of the 

data, disposes the tertiary data at the non-coincidence 
ions and performing positioning between the primary data 
:he tertiary data, and reproduces the secondary data based 

primary data and the tertiary data that corresponds to 
rimary data in pixel position. 
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30. (Currently amended) A recording medium on which an 

processing program is recorded, for reproducing a file 
ated by an image recording apparatus, the image recording 
atus having: a first converting unit for converting image 
into primary data having an N-bit range according to a 

gradation conversion characteristic second converting unit 
inverting the image data into secondary data having an M- 
■ange according to a second gradation conversion 

eristic that is lower in the degree of level compression 
the first gradation conversion characteristic or that 
s no level compression, where M is greater than N;'a- 
lation calculating unit for calculating data that 



eeee^ idary data according to each pooition of each pixel, — fc&e 
ea-^ ilatcd data including level information in the occondary 



which wao loot in the primary data, a dissimilarity 



calc ulating unit for calculating dissimilarity between the 



ry data and the secondary data according to each position 



of each pixel and employing the calculated data as tertiary 



datat and a recording unit for recording the primary data and 
the |:ertiary data in the file, comprising the steps of: 

reading the primary data and the tertiary data from 
the file; and 

reproducing the secondary data based on the primary 
data and the tertiary data. 

31. (Currently amended) A recording medium on which an 
imag 3 processing program is recorded, for reproducing a file 
generated by an image recording apparatus, having: a first 
converting unit for converting image data into primary data 
havi ig an N-bit range according to a first gradation conversion 
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teristic; a second converting unit for converting the 
data into secondary data having an M-bit range according 
second gradation conversion characteristic that is lower in 
degree of level compression than the first gradation 
rsion characteristic or that causes no level compression, 
M is greater than N; a correlation calculating unit for 
luting data that dotcrminco correlation between the primagr - y 



data 



Ehhk^ ., the calculated data including level information in t 
eeeo ndary data which wao loot in the primary data, a 
dissi milarity calculating unit for calculating dissimilarity 
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and the oocondary data according to each position of each 



he 



position of each pixel and employing the calculated data as 



condary 



ary data; and a recording unit for discriminating a non- 
idence position that is a position in an image where the 
data cannot be calculated directly from the primary 
and for recording the primary data and the tertiary data at 
:ion-coincidence position in the file, comprising the steps 

reading the primary data and the tertiary data from 
:ile; and 

reproducing the secondary data based on the primary 
and the tertiary data, wherein 

said reproducing discriminates the non-coincidence 
:ions according to pixel values of the primary data, 
)ses the tertiary data at the non-coincidence positions and 
arming positioning between the primary data and the tertiary 

and reproduces the secondary data based on the primary 
and the tertiary data that corresponds to the primary data 
Lxel position. 
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32. (Currently amended) An image reproducing method for 
reproducing a file generated by an image recording apparatus, 
having: a first converting unit for converting image data into 
primary data having an N-bit range according to a first 

tion conversion characteristic; a second converting unit 
onverting the image data into secondary data having an M- 
ange according to a second gradation conversion 

eristic that is lower in the degree of level compression 
the first gradation conversion characteristic or that 
bs no level compression, where M is greater than N; a 
lation calculating unit for calculating data that 
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which wqo loot in the primary data, - a dissimilarity 



alating unit for calculating dissimilarity between the 



m ary data and the secondary data according to each position 



of e ach pixel and employing the calculated data as tertiary 



; and a recording unit for recording the primary data and 
ertiary data in the file, comprising the steps of: 

reading the primary data and the tertiary data from 
Eile; and 

reproducing the secondary data based on the primary 
and the tertiary data. 

33. (Currently amended) An image reproducing method for 
ucing a file generated by an image recording apparatus, 
ig : a first converting unit for converting image data into 
ary data having an N-bit range according to a first 
at ion conversion characteristic; a second converting unit 
onverting the image data into secondary data having an M- 
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teristic that is lower in the degree of level compression 
the first gradation conversion characteristic or that 
s no level compression, where M is greater than N; a 
lation calculating unit for calculating data that 



which wao loot in the primary data, a dissimilarity 



and a recording unit for discriminating a non-coincidence 
ion that is a position in an image where the secondary data 

be calculated directly from the primary data and for 
:ding the primary data and the tertiary data at the non- 
idence position in the file, comprising the steps of: 

reading the primary data and the tertiary data from 
file; and 

reproducing the secondary data based on the primary 
and the tertiary data, wherein 

said reproducing discriminates the non-coincidence 
ions according to pixel values of the primary data, 
ses the tertiary data at the non-coincidence positions and 
arming positioning between the primary data and the tertiary 

and reproduces the secondary data based on the primary 
and the tertiary data that corresponds to the primary data 
1 position. 
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